CRISPR/Cas9-mediated gene replacement in the basidiomycetous yeast Pseudozyma antarctica.
The basidiomycetous yeast, Pseudozyma antarctica, has the ability to express industrially beneficial biodegradable plastic-degrading enzyme (PaE) and glycolipids. In this study, we developed a highly efficient gene-targeting method in P. antarctica using a CRISPR/Cas9 gene-editing approach. Transformation of protoplast cells was achieved by incubation with a ribonucleoprotein (RNP) complex prepared by mixing the Cas9 protein with a single-guide RNA together with donor DNA (dDNA) containing a selectable marker in vitro. The PaE gene was selected as the targeted locus for gene disruption and gene-disrupted colonies were readily detected by their ability to degrade polybutylene succinate-co-adipate on solid media. The accuracy of the gene conversion event was confirmed by colony PCR. An increase in the RNP mix increased both transformation and gene disruption efficiencies. Examining the effect of the homology arm length of the dDNA revealed that dDNA with homology arms longer than 0.1 kb induced efficient homologous recombination in our system. Furthermore, this system was successful in another targeted locus, PaADE2. Following the creation of RNP-induced double-strand break of the chromosomal DNA, dDNA could be inserted into the target locus even in the absence of homology arms.